SUPPLEMENTARY Figure 2:
DSC and TGA analysis for pure CuO powder collected under the identical conditions as sample E1, 25 °C/minute ramp in flowing air.
SUPPLEMENTARY Figure 3:
Relative XAFS spectra as measured at APS beamlime 12-BM after energy normalization. 
SUPPLEMENTARY Figure 5:
False colored selected area electron diffraction pattern for formulation E1 taken along a <001> direction. There is no evidence for ordering or second phases..
SUPPLEMENTARY Figure 6:
A lower magnification HAADF STEM image of formulation E1 (left) and a composite STEM EDS map (right). In this map, the colors correspond to characteristic x-ray intensities where blue=Mg, purple=Co, green=Ni, orange=Cu, and red=Zn. Note that the areal distribution of colors is random and free from clustering. 
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